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Part I 
Pseudo-Differential Operators 
and Feller Semigroups 
Abstract 
• This talk is devoted to the functional analytic 
approach to the problem of construction of 
Markov processes for second-order elliptic 
integro-differential operators with smooth  
coefficients. 
• By using the theory of pseudo-differential 
operators, we construct a Feller semigroup 
corresponding to such a diffusion phenomenon 
that a Markovian particle moves both by jumps 
and continuously in the state space. 
Abstract 
• This talk is devoted to the semigroup 
approach to the problem of construction of 
Markov processes in probability theory. 
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Brief History 
 (one-dimensional case) 
• 1931: A.N. Kolmogorov (analytic 
approach) 
• 1952: W. Feller (semigroup approach) 
• 1965: E.B. Dynkin (probabilistic approach)  
• 1965: K. Ito and  H.P. McKean, Jr. 
(probabilistic approach)           
References 
• Kolmogorov: Math. Ann. 104 (1931), 415-
458.  
• Feller: Ann. Math. 55 (1952), 468-519. 
• Dynkin: Springer-Verlag, 1965. 
• Ito and McKean, Jr. : Springer-Verlag, 
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• Ikeda and Watanabe: Kodansha, 1981. 
Brief History (1) 
(multi-dimensional case) 
• 1959: A.D. Wentzell (Ventcel’) 
• 1964: W.v. Waldenfels 
• 1965: K. Sato and T. Ueno (semigroup 
approach, abstract setting) 
• 1968: J.M.Bony, P.Courrege and 
P.Priouret (semigroup approach, non-
degenerate case)          
Brief History (2) 
(multi-dimensional case) 
• 1982: K. Taira (semigroup approach, 
degenerate case, pseudo-differential 
operators) 
• 1986: C. Cancelier (semigroup 
approach, degenerate case, elliptic 
regularizations) 
• 1988: S. Takanobu and S. Watanabe 
(stochastic approach, degenerate case)         
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164-177. 
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Fourier 19 (1969), 277-304.  
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Strategy 
• Existence and uniqueness theorems for 
Waldenfels operators with Wentzell 
boundary conditions (Partial Differential 
Equations) 
• Generation theorems for Feller 
semigroups (Functional Analysis) 
• Existence theorems for Markov processes 
(Probability)         
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This talk is devoted to the functional analytic 
approach to the problem of construction of Feller 
semigroups with Wentzell boundary conditions.  
More precisely we consider the following 
problem: 
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a Feller semigroup whose infinitesimal generator 
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Singular Integral Operators and 
Feller Semigroups 
Abstract 
• This talk is devoted to the functional analytic 
approach to the problem of construction of 
Markov processes for second-order elliptic 
integro-differential operators with discontinuous 
coefficients. 
• By using the theory of singular integral operators, 
we construct a Feller semigroup corresponding 
to such a diffusion phenomenon that a 
Markovian particle moves both by jumps and 
continuously in the state space. 
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Summary 
We can construct a Feller semigroup  
corresponding to such a diffusion  
phenomenon that a Markovian particle  
moves both by jumps and continuously  
in the state space until it dies at the time 
when it reaches the boundary. 
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Open Problem 
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